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SUMMARY

The D00 version of the Unified Subsonic and Supersonic
Aerodynamics Analysis (USSAERO) program is the result of numerous
modifications and enhancements to the B0l version.

Both versions calculate the pressure distribution and
aerodynamic characteristics of aeronautical configurations in
subsonic and supersonic potential flow.

The changes which resulted in the D00 version include
conversion to ANSI standard FORTRAN 77 and the DI-3000 graphics
package; removal of the CDC overlay structure; adding an input data
analyzer routine; increasing the number of fuselage, fin and canard
segments; enhancing the computer code to include the analysis of
multiple pods, pylons and finned external stores; and modifying the

wing analysis code to allow for coplanar wings.
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Section 1
INTRODUCTION

This FORTRAN 77 version (D00) of the Unified Subsonic and
Supersonic Aerodynamic Analysis Computer Program (USSAERO) is the
result of numerous enhancements to the B0l version.

These modifications include:

1) <conversion to ANSI standard FORTRAN 77 and the DI-3000
graphics package

2) an input data error analysis routine

3) expanding the allowable number of fuselage, fin and
canard segments

4) the analysis of multiple pods

5) enhancing the wing analysis to include coplanar wings

6) enabling the user to treat each aircraft component
segment as a unique item

7) enhancing user control over the plotting capabilities

8) removal of the overlay structure

This report describes the D00 version program component
limitations; presents the revised data input specifications and
ordering; and gives a detailed description of every possible
input card.

Appendix A describes the input and output files for version
D00. Program features which are dependent upon the NASA Langley
Research Center computer complex are presented in Appendix B. An
example of the new input error analysis feature is shown in
Appendix C and a comparison runﬂbetween versions B0l and D00 is

given in Appendix D.



Section 2

PROGRAM LIMITS

I. Aircraft components
A, wing: maximum of one (1)
B. fuselage: maximum of six (6)
C. pod: maximum of six (6)
D. fin: maximum of ten (10)

E. canard: maximum of ten (10)

IT. Body components (fuselages plus pods)
A. axial stations: maximium of thirty (30)

B. panels: maximum of six hundred (600)

III. Lifting surface components (wing plus fins plus canards)
A. airfoil sections: maximum of twenty (20)

B. panels: maximum of six hundred (600)

NOTE: 1if the non-planar boundary condition option is
selected (LINBC = 0), then the total number of
lifting surface panels will equal twice the
number of lifting surface panels for the planar

boundary condition option.




Section 3

INPUT SPECIFICATIONS AND ORDERING

This section is designed to aid the user in determining
which input cards are required for a particular configuration and
the order in which they must appear.

Every input deck to USSAERO is divided into two sections:
the initial confiquration geometry and the auxiliary input. The
first section is the master description of the configuration's
geometry and the second is the controller for the aerodynamic
analysis.

The following charts present all possible input cards, their

inclusion criteria, and their repetition factor.
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Section 4

INPUT CARDS

This section presents all possible input cards in the order
which they must appear (if used). Each chart lists the input
variable/variables name, allowable value(s), card columns where
variable must go, and a description of the variable. Note that
the card identifier label which goes in columns 73 through 80 is

optional.

PRECEDING PAGE BLANK NOT FILMED
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Appendix A

INPUT/OUTPUT FILES

The data input to USSAERO version D00 must reside on a file
named DATIN. Numerical output is written to a file named
DATOUT. If the plotting options are activated, the plot output
resides on the DI-3000 output file named DIMETA. When run on the
CDC CYBER 170/180 series computers at NASA Langley Research
Center, the program plus the DI-3000 graphics library requires a

minimum core length of 275K octal.




Appendix B

EXTERNAL ROUTINES

Due to its plotting capabilities, version D00 of USSAERO
requires the use of an external graphics library. The plot
routine call statements which reside in USSAERO refer to the DI-
3000 graphics package. These plot routine calls may have to be
replaced by the users' equivalent graphics package commands.

USSAERO also makes calls to system dependent time, date and
termination routines. These calls may also have to be replaced
by the users' equivalent system routines.

This appendix describes these external system/graphics
routines and identifies where they are used in USSAERO.
Appropriate comments have been placed in the USSAERO program code
to further assist the user 1in 1locating the calls to these

external routines.
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USSAERO REFERENCES TO EXTERNAL ROUTINES

DI-3000 ROUTINE called by

JBASE

JBEGIN

JCLOSE

JDEVON

JDFONT

JDINIT

JDRAW

JDSIZE

JEND

JFRAME

JLSTYL

JMOVE

JOPEN

JSIZE

JVPORT

JWINDO

J35TRG

USSAERO ROUTINE

AXLES

USAERO

PLOTIT PLTORT PLTSTE
PRESBO PRSWNG STERPT
USAERO

USAERO

USAERO

AXLES PLOTIT PRESBO
PRSWNG STERPT

USAERO

GEOM

LABEL PLTSTE

PRSWNG

AXLES LABEL PLOTIT
PLTORT PLTSTE PRESBO
PRSWNG STERPT

PLOTIT PLTORT PLTSTE
PRESBO PRSWNG STERPT
AXLES LABEL

USAERO

AXLES PLTORT PLTSTE
STERPT USAERO

AXLES LABEL PLTORT

PLTSTE




DATE:

EXIT:

TIME:

SYSTEM ROUTINES

returns the current date as the value of the
function in the form YY/MM/DD where MM is the
number of the month, DD is the day within the
month, and YY is the year. The value

returned is type character with a length of 10.

terminates program execution and returns control
to the operating system.

returns the current reading of the system clock
as the value of the function in the form HH.MM.SS
where HH is hours from 0 to 23, MM is minutes,
and SS is seconds. The value returned is type
character with a length of 10.

SYSTEM ROUTINE called by USSAERO ROUTINE

DATE USAERO

EXIT GEOM INVERT SUPPAN
WNGVEL

TIME HDR
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APPENDIX C

INPUT ERROR ANALYSIS EXAMPLE

This appendix presents an example using the new input error

analysis routine. The routine was developed as a user aid in

identifying 1input card errors. Each control card variable is

checked against permissable values and an error is written out when

the check fails.

The following pages present the input and output of the error

example.




VONe -0

bl 3ol

2+ L L X

Wi

ERROR EXAMPLE INPUT

ORIGINAL PAGE ts
OF POOR QUALITY

MACA Bt RS51C31 SUEPT JING  VERSION DOG
1 6 0 % ¢ 0

1

2.% S. .0, 15. 2. 3. 4. se. 60,
80, 9e. $5. 10¢.

e. 0. 1.9

i.188 0. .5

$.268 1.741 2,387 2.841 3.18€6 J.63¢ 23.811 3.693 13.2%2
1.760  .387 .48y 014

1.268 1.741 2,383 2.84 3,186 3.634 J.8311 J.693 3.282
.70 887 .45 .014
; .zﬂ.“l"v' PArE LI MACA RN A51C3. VERSION DO

306 0 0
¢

:.32%

. 485

.45 1875 1,128

TI7LER
GoNTRL
ueNTRE
XAF 1

X&F 2
WAFORG
UaF ORGZ
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ERROR EXAMPLE OUTPUT

BRSNS ISR EN NI SR AR ARSI NN N NN NSNS RRAESRASSENIERINSSESEESSERSSRRRISANINSENRNABENSSRRANRSISASSSSRINEIRRAIRS

wy wJ 5$5555595585$ 565555555555 ARARAAA A ARAA EEECEEEEEEEE RRRARARARRRR 000000225800
wy Wy $6555555555$ 55555555555S ARAAMAAAARAA CEEEEEECEEEE RRRRRRARKRRR 000000000000
pry W §$S t111 $ss (111 ) ¥y EEE RRR RRR 000 000
A wu () L) EEE RRR RRR 000 000
awu Wi $55 58¢% (Y ARA 113 RRRRARRRARRRA 000 000
AL Wy £§5555655595%$ $6595655855$ ARAMAALARAR EEEEEEE RRARREARARRR 000 000
YY) wy §9555558555S $555555555S9 ARARMAAAA NI EEEEEEE RRRRKR 000 000
A wJ $337 £33 ANA L) EEE RRR &R 000 000
Y wy £33 $5S ) [ [{1% RRR  RER 000 000
A W 5§$ 54§ $$9 1313 ana RS {14 RAR  RRR 000 000
SR AL SN S 3333332333 $5655555555S [ AN EEEELEECEEEE RRR RRR 000002 0C0000
P YUY PUN PN VIN] $54655555555S $555555558$$ L) L) CEEEEERRECEL RRR ARR 000002200000

PRSI RIRR P IR AR AR AR DR RN TR AR R SR A R R b R R R R R AER R P ey e vavpets PRV YRR adtiinty assgsittydsstyitysdttsgsassetstsinsstey]
MASA-LAMGLEY RESEMICKH CENTER ,n0S-CDC 6008 SERIES
JNIFIED SUNSONIC-SUPERSOMIC AERODYIARICS PROGRAN

VERSTO~ Do O
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APPENDIX D

COMPARISON RUN BETWEEN VERSIONS B0l AND D0OO

This appendix shows the input card differences between versions
B0l and DO0O. The configuration used is the transonic wing-body

model which appears in reference 1. Differences between the two

inputs are highlighted by asterisks.

95



VERSION BOl INPUT

NACHR RM LS1FQ7 TRANSONIC UWING-BODY DEFINITION

Xk g -y - 1 2826 1 7 2e -2
0.0 0.5 2.7 1.25 2.5 5.0 7.5 10. 15. 20. XAF 1
s, 39. 35. 49. 45. 50. 55. 60. 65. 70. XAF2
-8, 80. 85. 90. S, 100. XAF 3
14.325 1.6 0.0 7.1 WAFORG
2€.375 12. 0.9 4.5 WAFORG
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.0
2.687 2.842 2.945 2.996 2.992 2.925 2.793 2.6062 <2.364 2.087 UAFORD
1.775 1.437 1.083 0.727 .37 e.013 WAFORD
0.9 0.464 ©.563 ©.718 ©.981 1.313 1.591 1.824 2.194 2.474 WAFORD
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VERSION DOO INPUT

RM LS1F07 TRANSONIC WING-BODY DEFINITION
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ORIGINAL PAGE |5
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